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STUDIES ON SOME HEMATOLOGICAJ. AND SERUM
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ABSTRACT

A problem of piroplasmosis was horn in a flock of balady sheep. [-3 years old from
diffecent privale farr. s located in Zagaz(g. Sharkia Governorate during the period from
June, 1999 lo March. 2000. The effected sheep were suffering from fever, anorexia. lac-
rimahon. comeal opucily. haemoglobinwrea (urtne was durk red to brown in colour). in
addition lo enlargement of some superficial lymph nodes nasal discharge and presence
of ticlk infustation. After microscopical examinahon of bleod smears. 81 ot of 300 éx-
amincd sheep (27%) proved to be infected with piroplasmosis. The percenlages af
sheep infested with babesia and thicleria were 18.0% and 9.0% respectively. tlaeino-
gram of the hfected aninals showed inicrocytic hypochromic anaemia. leuicopenia.
neultropenia. eosinopenia. basophitia, lymphocytosis and monocytosis. whie biocheni-
catl data revealed a significant decrease of tolal serum protetn, albumin, glucose. cal-
cium, copper and zinc. On the contrary. there was an elevation of s¢rum total biirubin,
direct bilirubln, indtrect bilirubin, ron. globuler. inorganic phosphorous. secam aspar-
(ale aminolransferase (S.AST). alanine anminalransferase (S.ALT), «alkaline phospha-
tase (S.AP). and senumn lactic dehydrogenase enzyme (S.IAD). Nearly the disturbed hae-
matological nnd serum blochemical vahies as well as the reported clinical sympconts

wwere retumed lo the normal lesels after treatent.

INTRODUCTION

Pirobla=mosis is the luiportant diseases of sheep. which is incriniinated for ymajor economic
losses. Such loss result (rom deaths of the alfecte:l shecep. unthriftiness of chronic cases and
from restricted movement of animals durlng tick season (Medway et al., 1972). Babesiosls is a
lick born disease wlde spread in sheep herds within troplcal and sublropical reagions {McCosk-
er. 1981). Piroplasmosis in caltle. sheep and goats belonged to three genera. Babesta. Theile-

ria and Anaplasma. (Bucher et al., 1984). In sheep. the nwst common species of babesla are :
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B. ovis. B. motasi, B. eoliata and B. taylori, while the respective thelleria species are @ T. ovis and
T. hiric (Obl and Akinboada, 1984). In Marino shecp the meortalitv rate due (0 babeslasis and
theilcriasis were 33% and 8.2%. respectively (Singh et al., 1985). while in Egvpt, tropieal (heile-
riasis is widely spread disease allected chielly Lhe imported breeds. however. chinical Infestation
can occur in nalive breeds (Samin et al.,, 1885 and Itman, 1991). Selim and El-Kholany
(1997) in a suwivey on blood paraslies in cattle and Luilaloes herds in Sharkia Covernorate re-

vealed i1 pereentage of 8.6% infected with Babesia and 2. 1 with Theileria.

The principal pathogenic effect of piroplasmosls In sheep and caltle is haemolylic anemia due
to invavascular haemotysis. Clinleally the animal is ancmie, Icterlc with haemoglabinemlia
and haenoglobinuria (Guglicimone et al., 13996). enlargement of sone superficial tvaiph nodes
especially prescapular and prefemoral (Awadalla and El-kholany, 1998). Muller (1981} and
Obl & Akinboada (1984) vecarded decreases in red blood cells count. packed cell volume, hae-
rnoglobin levels and total leucocytic counts, while Srinivas et al., (1985), E1-Saifl et al., (1990)
and Awadalla & El-Kholany (1998} rcporled that. a mayked haematological and serum bio-
chemical changes in blood ol sheep suflered from babesiosis and theileriosis were occurred in
different degrees according the severity of the disease However. rescarch work that has been
carricd out 1 these respect is very limiled and consequently little is known about the extent lo
which the wfected sheep recover from piroplasmosis. Sa the present work was done to study the
incidence of piroplasmosis in shecp in Sharkia Governorate and Lo juvestigate the clinical. hac-

matological anid serum blochemical changes in piroplasina fnfected sheep and its treatment.

MATERIAL AND METHODS
Animals :

The prescnt study were carried cut oa 300 sheep 1-3 vears old from a private farms in differ-
ent localitics i1 Sharkia GCovernorate. from which 8) slicep werte nalurally infected with piroplas-
mosis, in addition to 10 sheep were clinically healthy used as contral group. The Infected ani-
mals showing c¢hnjcal signs ol fever. inappelite, anaemia. with enlargement ol some supcrflcinl
lymph nodes especially prescapular and prefemoral,nasat discharge. Jacrbmation and sometires
corncal opacity. some of them showing hacmoglobinurea. diarrhoea and presence of tick infesta-
tion. Bolh discascd and cantrol sheep were subjected to clinical examination and daily obscrva-
Lion in ils farms. Fecal snmples were collected individually from each animal and examined mi-

croscopically lor detectlon of parasitic ova according (o Kelly (1984).
Blood smears :

Thin Llood smears were collented from the ear vein ol all the examidned anlmals and individu-
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ally prepared. Fixed blood films were stalned with Gimsa staln for identification of blood parasite
according to Coles (1886). Adult ticks were collected manually fronm infested animals and identi-’
fied according to Boudttoun et al., {1896).

Blood samples:

Two blood samples were collected (rom jugular veln of diseased and clinically heatthy shecep
before and three wecks afier treatinent. The flrst serum samples were separated alter centriluga-
tion at 3000 r.pan (or 15 minutes and collected jn Vacutainer scrum tubces for determination of
tolal and direct scrum bilirubin (conjugated)} according to Jendrassik and Grof (1938). wherc
indirecl serum bilirubin (unconjugated free bilirubin} were Jetermined mathematically by sub-
slracling indirect Lilirubin  from lotal serum bilirubin. Total seri:m protein and albumin alter
the method described by Weicheselbeum (1946) and Dowmas [1971). respectively. Serum glob-
ulin was determined mathematically by subsiracting the value of albuinin from the lotal prolein
of the same sample. Serum glucose according to Trinder (1969). serumn calcium according 1o
Gindler and King (1972). secuin Inogrganic phosphorous alter Goldenberg (1966). Serum cop-
per. zinc and iron were estimated by uslog atomic absorption spectrophotometec (PYE-Unicunm
SP-90, England) according to Khan et al., (1995). Determinatlon ol enzymatic activities of
aspartate aminotransierase (S.AST) and serum alanine aminotrans{crase (S.AL1) according ta
Reltman and Frankel (1957) Scrum atkaline phosphatase enzyme according to King and King
(1954) and lactic dehydrogenase cazynes according to Young et al., (1975). The secon bload
samples was collected in heparinlzed vacutainer tubes for estimation of hematologlcal RBCs, Hb
and PCV% according to Schalm ¢t al., (1978). while mecan corpuscular volume (MCV). mean
corpuscular haemoglobin (MCH). mean corpuscular haemogliobln concentration (MCFHC) were
calculated mathematically alter Wintrobe et al., (197€). Total leucocytic count and its dilferentj-
atlon according to Benjamine (1879).

* Trials for treatment and control :

Diazinon (Clba-Geigy) in dilution of 1:1000 was used for eradication of ticks veclors on ani-
mals and in the surrounding areas where the anfmals were sprayed 3 times 5-7 days in beuwween
Babesia infected sheep was treated by Imizole (Imidcarly dipropionate 12% coopers. Anlmal
Health Ltd. Eogland) {ml/10kg B.w [/M together with antipyretic and terramycin L.A. (Pfizer
Co. USA) lanl / 10 kg B.W. I/M I[n thellarfa (n{ected sheep. the anlmals were treated will Arsi-
nal 10% (El-Nasr. Pharmaceutical Chemical Co. Egypt} in a dose of  ml /100 kg B.\V Logether

with antipyretic and terramycin L.A. for three successlve days.

Statistical analysis of the data was performed according to Snedecor and Cocliran (1980).
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RESULTS &8 DISCUSSION

A discase condilion was appcared in a flock of sheep {1-3 ycars old) raised al diflerent private
farms at Sharkia Governorate during the period [rom Junc 1999 (o March 2000. The present
study was carricd vut to clarify the prevalence of babesia and theilieria specics among discased
sheep with pivoplamnosis in addition to the hacmalelogical and serum biochemical changes in
Lloud belore and three weels after Lreatment. Clinical examination showed that the affecied
sheep were suflering [rom marked increasc of temperature (40-41.5°C). loss ol appetite and ces
sation ol ruminalion. In animals with babesiosis there was scver anaemla. inercascd respiratory
rate. Jaboured breathing. the urine was dark red to brown in colour. In animals wilh theileriosis
therc werc serious nasal discharge, enlarged lymiph nodes. lacrimation and corncal opacity in
some cascs. Al fecal samples of diseased and healthy sheep were fvee from any parasific ova.
Examjnation of hlood flims of sheep revealed infeclion with babesia and theileria species n a
perecntage of 18.0% and 9.0%. respeclively (Table 1). At the same time the identification of col-
Jected ticks showed thie presence of Boophllus annulatus ticks (on sheep with babesia) and {va-
lomma anatolicum ticks fon sheep with thelleria). Hlaematological and serum Liochemical chang-
¢s before und 21 davs aller treatment were shown in Table [2.3). A therapeutic trials with Imizole
in a dose ol 3 mng/hg B.W, I/M together with anlipyretic and terranycin LLA. 1mL/10 kg BW
were effective against babesia. while Arsinal 10%, 1n1.100 kg B.W S/C e ether with antipvretic
and terramyein .A. wecre effectlve agalnst thelleria infected sheep. Macked improvement in hae-
matological and sceum biochemical parameters lowards (he normal levels were noticed afler
treatment of discascd sheep. in addition to the disappearance of the clinical signs (Tables 2 and

3).

Piroplasimosis 1s one of the most important diseases in tropical and subtropical countries. The
severily of (he disease iiereases with the long exposure to stress faclors which lowers the pro-
ductive pecformance of the anfmals. Examination of the fecal samples revealed thal. all diseased
and entrol sheep ain this study were free {rom any pavrasitic ova due to (he periodical dosing of
anthclmintic  drugs. Exammation of blood (ilms of diseased sheep revealed the presence of Ba-
besia ovis and Theileria annulata in a percentase of 18.0% and 9.0%. respectively (Table. 1. Se-
lim and El-Kholany (1997) recorded nearly shmitar results hut Awadalla and ElKholany
[1998) reccorded fower results. This diflerence may be altributed to the Jow incicdence of tick vece-
tors. The ciinical signs in sheep suffering from babesiosis were lever. loss of appelites. div muz-
zle. laboured breatiding, reduction of ruminal sounds. scver anaemia, kicrimation and haemo-
globinurca. The clintcal signs of theileriosis tnfccled sheep were rise of tepiperature, scrious
nasal discharge. endarged lymph nades. lacrimation and corneal opacily in some cases. Similar
signs wore recorded by Aarier et al., (1987} and El-Sawalhy (1999).
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Concerning the hacmatological changes in piroplasma infected sheep (Table. 2),it was found
that. there was a marked microcytic hypochromjc anacmia vepresented by significant decrease
(P<0.01) tn the levels of Lotal red blood cells count, hacmoglobin content. packed cell volumec.
mean corpuscular volume (MCV). mean corpuscular haemoglobin (MCV) and mean corpuscular
haemogiobin concentration (MCUC). Similar resulls were previously recorded by Radostits et al..
(1995). Sahu et al.. (1996) and Awadllaly & F) Kholany (1998). The observed ana¢mia was attyib-
uted to the destractive elfect of the blood parasiles on erythrocytes (Soulsby, 1982} or due (o 1he
toxic mediated lesion of the bone marrow and its failure to preduce cnough red blood cells re-
sponse to compensate such losses (EY-Saifi et al.. 1990). The infected anumals also showed leuca-
penia, neulopenia and cosinopenia (Table, 2). These obtalned resulls were in accordance with
those pre-ivusly recorded by Pandy and Misra (1987) and Cgeli (1996) in piroplasma infecled
sheep. The infected sheep were accompanied with Jymphocytosis, monocviosis and basophilia
(Table, 2). Ihese results, were in agrecment with those reported by Benjamine, (1979). and Awa-
dalla & El-Kholany {1998). The oblained results may occuy as means ol body defensc agalnst in-
fection and the formation of antiboclies in response to antigens during babesia and thelllria in-
fection (Guglielmone ct al., 1996).

i stuclying the biochemical changes {n sheep infected with piroplasmosis as shown in ‘Table
(3) that tola) Lilirubin and direct bilirubin (conjugated bilirubin) as well as indirect serum biliru-
bin (frec serum billrubin oc unconjugated bilirubin) were increased signlficantly (p<0.01) in the
infected sheep with piroplasmosis. These findings were supported by Sina and Gunay (1981)
and Egeli (1996) in shecp infected with piroplasmosls as wel) as Cecl et al., (1997) who atlrib-
1tied such behavior to the destructive eflect of the blood pacasites to the Jarge numbers of eryth-
rocytes resulting in haemoglobinemia ¢lving rise (o high level of Lilirubin in Llood. Tabte (3} indi-
cated thal there was a significant decrease (P<0.05) In both total serum protein and serum
albumin in the in(ected sheep when compared wilh healthy ones. Thesc results were supporied
by the [indings of Sahu et al., (1996) who attributed this deeline to the destructive elfect ol pir-
oplasma on the liver cells praducing Viver defects and impaired synthesis of total proteln and al-
bunun. Moreover. a marked hyperglobulinaemia was recorded in sheep Infected wilh Babesia
ovis duc to the imimune response of the antmal body to the infection (El1-Sawalhy, 1999). The in-
fecled sneep were accompanicd also with hwpoglycaemia (Table, 3). The ceduction in glucose lev-
cl was w agreement with those recorded by Pandy and Misra (1987) and Awadalla & El. Khola-
ny (1998) who allributed it to the utilization ol Llood glucese by babesia and (hcilicria or 1hat
diseascd status giving rise to anorexia and depraved inetabolic processes. On studying the effect
of piroplasimosijs on calcium and serum inorganic phosphorous In diseased sheep. lthere was a

bughly significant decrease (P>0.01) of calelum,whilc serum inorganic phosphorous increased
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significantly (P<0.05) (Table 3). These findings were supported by Muley et al., (1980) and Ra-
dostits et al., 19935 wha explained this findings by liver involvement and anorexia for hypocal-
cacmia as well as the hacmelytic nature of anacmla faor hyperphosphataemia. Blood serum iron
level behaved a highlv significant (P < 0.01) elevation (Table. 3). This {indings was supported by
Pandy and Misra (1987) and El1-Saifi et al., (1980) who atiributed this alteration to the inra-
vascular hoemolysis On the ather hand. Table (3) showed a highly signilicant deercase (P<0.01)
ol both scrum copper and zinc in blood of piroplasmosis inlected shecp. The obtained results
were in agreement with those reported by El-Saifi et al., (1990} and Ceci. ct al. {1997). which
may be attributed to livee and boune marvow nvolvenient as well as copper depletion. Concerning
serum enzymatic actjvitles in Llood of sheep infected with piroplasmosis. Table (3) showed a
highly significant increase of serum aminolransferases (S.AST & S.ALT). serum alladine phos-
phatase enzymce (S.AP) and serum lactic dehydrogenase engvme (S.LDH) when compared with
control group. These results were supported by the findings of Muller (1981) and Radostits et
al. (1995). The elevated values were altributed to liver necrosls and lysis of erythrocytles durinyg
piroplasina infection.

Imizole in dosc of 1ml / 100 kg B.W. I/M together with antibiotic. antipyretic and tonics werce
¢lfective against babesia infected sheep. While Arsinal 10% 1 inl/ 100 kg B.W. I/M with terramy-
cin L.A and antipyrcetie were effective against theilerta infected sheep. Diazinon 1: 1000 spraying

was effective for killing ticks on the infected animals.

From the present study it could be concluded that the infected sheep was sullering from mi-
crocylic hypochromic type of anaciia lcucopenia. neutropenia. casinopenia. basophitia. lympha-
cytosis and monocytosis. Biochemically. the elevated values ol scrum total bilirubin. direct and
indirect bilirubin. sceum globulin. serum inorganic phosphorous. serum Iron. scrum enzvmatic
aclivities. Moreover. the significant decrcase of lotal serusy proteln. albumla. glucose. calcium.
copper and zine, were detected in blood of sheep naturally infecled with ptroplasmosts. In addi-
tion to some chemotherapeutic drugs such as Imizole in a dose of 1ml/100 kg B.W together with
ferramycin LA were effective against babesiosis. While Arslual 10% in a desc of 1ml/100 kg
B.W. S/C with terramycin L.A and tonics were highlv cflective against thefieriosis as indicatec by
complete clinical recovery of discased sheep and tmprovement of blood picturce and serunt blo-

chemical parameters lowards its normal levels.
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Table 1 ; Incidaace of pirgplasmasis in examined sheep.
Tolal No. of Posilive cases
exam. animal Babesis % | Theileris % Total %
L i
300 sheep 54 18 27 L 9 81 27.0
_ _
Table z: Bioos piture of sheep nalurally infocted with piroplasmosis and contro) group.
I'_'_' [ Nomal sheep | Piroplasmasis infecled sheep (No. 81)
i Potameter (No. 10} Before treatment Afler freaiment
R. 8. C. (105uL) 9.25+£0.75 6.7/ +0.53" 855+0.23
HB (gm%) 11.22 £ 0.59 72240247 1012 £ Q.15
PCV (%) 3277+ 125 23.96 + 1.23* 31.24 + 152
MCV (F1) 4242 +0.95 35.55 + 0.45 40.21 £ 0.85
MCH (Pg) 12.55 + 0.88 10.75 4 0.22 12.22 £ 018
WCHGC (%) 32.22 +0.15 29.15 £ 0.75"" 31.08 + 0,23
WBCs (103/ul) 9.75+ 072 6.89 + 0.85" 8.88+0.77
Neutrophits (103/uL) 29.13+0.25 25.23 + 1.25° 29.07 + 1.02
Eosinophils (10%/uL) 6.32 + 0.85 3724052 6.12 + 0.52
Basophils (103/uL) 0221 0.02 0.92 £ 0.0 0241012
Lymphocytes (109/ul) 63.2 4 5.72 68.00 + 2.55" 61,22 + 1.15
Monocyles (103ful) 1.12 4 0.05 2,12+ 018 1,354 0.11

“Signiticant at (P > 0.05)
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Table 3 : Biochemical alterations in sersm of clinically healthy and diseased sheep with piro-

plasmosis
Nomal sheep Proplasmosis infected sheep (No. 81)
Tolat bihrubin (mg/dL) 0.33 £ 0.037 1.60 £ 0.15°° 031 +005
Direct bilirubin (mg/dL) 0.08 + 0.015 0.28 + 0.05*" 0.08 » 0.01
indirect bilirubin (mg/dL) 0.25 + 0.022 1.32+0.10°" 0.23 +0.04
Total serum potein (mg/dL) 761022 6.6 + 0.23 7.0 +0.53
Albumin (gm/dL) 331015 20+ 0.8 304 0.2
Globulin (mg/d() 4.3+0.06 4.6+ 008 4.0 £ 0.41
Glucose (mg/dL) 67.25 +2.72 45,75 +.3.22"" 70.0 + 2.92
Caicium (mg/dL) 0.75+0.35 6.88 + 0.59°* 10.0 - 0.23
Inotganic phosphorus (mg/dL) 6.33+0.55 7.75 1 0.4%° £.0£0.15
Copper (mg/dL) 89.75 + 5.8 65.99 + 6.75*" 82.0+58
Zinc {mg/dL) 08.0+6.75 75.0+ 1057 82060
fron (mg/dL) 145.0 + 8.95 235.0 £25.25"" 1420+ 95
Serum AST (LUL) £2.0+8.25 183.0 £ 15.22°° 600268
S.ALT (l.UN) 120+ 2.15 32.0+6.53"" 15025
S. AP (LUL) 150 +£ 10.75 175.0 + 18.95™" 122.0 + 8.7
S. LOH (L.U/L) 350 + 54.58 489.0 + 25.87"" 332.0 ¢ 42.0

*Significant at (P > 0.05)

J. Vet, Med. Res.
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